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Abstract
Let D be a smoothly bounded domain in Cn, n > 1. For each point p ∈ D, we have the Green
function G(z, p) associated to the standard sum-of-squares Laplacian ∆ with pole at p and the
Robin constant
Λ(p) = lim
z→p
(
G(z, p)− |z − p|−2n+2
)
at p. The function p 7→ Λ(p) is called the Robin function for D.
Levenberg and Yamaguchi had proved that if D is a C∞-smoothly bounded pseudoconvex
domain, then the function log(−Λ) is a real analytic, strictly plurisubharmonic exhaustion
function for D and thus induces a metric
ds2z =
n∑
α,β=1
∂2 log(−Λ)
∂zα∂zβ
(z) dzα ⊗ dzβ
on D, called the Λ-metric. For an arbitrary C∞-smoothly bounded domain, they computed the
boundary asymptotics of Λ and its derivatives up to order 3, in terms of a defining function for
the domain. As a consequence it was shown that the Λ-metric is complete on a C∞-smoothly
bounded strongly pseudoconvex domain or a C∞-smoothly bounded convex domain.
In this thesis, we study the boundary behaviour of the function Λ and its derivatives
of all orders near a C2-smooth boundary point of an arbitrary domain. We compute the
boundary asymptotics of the Λ-metric on a C∞-smoothly bounded pseudoconvex domain and
as a consequence obtain that on a C∞-smoothly bounded strongly pseudoconvex domain, the
Λ-metric is comparable to the Kobayashi metric (and hence to the Carathe´odory and the
Bergman metrics). Using the boundary asymptotics of Λ and its derivatives, we calculate
the holomorphic sectional curvature of the Λ-metric on a C∞-smoothly bounded strongly
pseudoconvex domain at points on the inner normals and along the normal directions. The
unit ball in Cn is also characterised among all C∞-smoothly bounded strongly convex domains
on which the Λ-metric has constant negative holomorphic sectional curvature. Finally we study
the stability of the Λ-metric under a C2 perturbation of a C∞-smoothly bounded pseudoconvex
domain.
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